background: Cell properties, such as attachment, adhesion and invasion, are important for the normal function of the endometrium.
Introduction recent advances in cell biology, it has been suggested that gynaecological diseases, such as endometriosis, endometrial hyperplasia, endometrial cancer and adenomyosis, are associated with abnormal endometrial proliferation (Gargett, 2004) . However, specific phenotypes of the cells in the endometrium, maintaining the balance between well-controlled proliferation, structural and functional integrity, remain ambiguous. Furthermore, very little is known about the different phenotypes of cells expressing specific markers involved in adhesion, attachment and invasion. This information is vital in understanding the role of cellular distribution in endometrial homeostasis as well as explaining the aetiology of various diseases, such as endometriosis.
Endometriosis is an estrogen-dependent disease, characterized by the presence of endometrial glands and stroma outside the uterine cavity, and affects about 6-10% of all women (Giudice and Kao, 2004) . The pathogenesis of this disease is not clearly understood, but one of the most common theories, Sampson's retrograde menstruation theory, attempts to explain to some extent the cause of endometriosis (Sampson, 1927) . It may also be possible that in women developing this disease, inappropriately shed cells during menstruation could reach the peritoneal cavity by retrograde menstruation. There are reports that eutopic endometrial stromal and epithelial cells attach to peritoneal mesothelial cells within 1 h, and transmesothelial invasion occurs within 18 -24 h (Witz et al., 2002 (Witz et al., , 2003 . Among these sloughings, cells expressing specific phenotype markers for adhesion, attachment and invasion could adhere and develop endometriotic implants. Also the presence of cells with stemness properties in these tissue implants may proliferate and lead to the formation of cysts or endometriomas. Furthermore, it is not clear whether peritoneal endometriosis is an early stage of the disease, later developing into an ovarian endometriosis or deep infiltrating endometriosis, or whether these types of endometriosis could represent three different diseases with different aetiological mechanisms .
The knowledge of specific phenotypes of endometrial cells involved in adhesion, attachment, invasion and migration is vital in understanding the pathophysiology of endometriosis and in improving its medical management by either inhibiting, suppressing or masking specific characteristics involved in the formation of this disease. The aim of the present study was therefore to investigate the phenotypes of cells involved in adhesion, attachment and invasion in the normal endometrium, as well as to investigate the expression of these markers in the endometrium from women with endometriosis and in endometriomas. It is evident from the literature that the expression of apolipoprotein E (Apo E) and Laminin g-1(LAMC1) are regulated by tumour necrosis factor-a (TNF-a), the expression of which is increased in the peritoneal fluid of endometriosis patients (Song et al., 1998; Halis and Arici, 2004; Pandey et al., 2010) . CD24, another molecule investigated in this study, can increase the expression of integrin b-7 (ITGB7) (Taguchi et al., 2003) . Furthermore, ApoE, CD24, integrin b-2 (ITGB2) and LAMC1 can directly or indirectly activate extracellular signal-regulated kinases in the mitogen-activated protein kinase cascade, which is an important cell signalling pathway activated by estrogen and other growth factors, leading to cell proliferation and survival (Makker et al., 2011) . Thus, the investigated molecules in this study, ApoE, ITGB2, ITGB7, LAMC1, CD24 and junctional adhesion molecule-1 (JAM-1) were chosen carefully after mining various data sources and literature as mentioned above.
Materials and Methods

Sample collection
Samples from healthy volunteers or patients with endometriosis were collected both in Stockholm, Sweden and Florence, Italy. The women in the study were all non-smokers and had not used any hormonal contraceptives or an intrauterine device or any other medication for at least 3 months before recruitment into the study. The average age of the control group was 35.6 + 5.8 years and had a cycle length between 28 and 32 days and the patient group was 37.6 + 6.9 years. All patients in the study were confirmed for endometriosis through laparoscopy. Endometrial biopsy specimens from healthy volunteers were collected from both the proliferative (n ¼ 10) and secretory (n ¼ 15) phases of the menstrual cycle using a Randall curette (Stille, Stockholm, Sweden). The endometrium from endometriosis patients was collected with a Pipelle curette (Cooper Surgical, Trumbull, USA) from both proliferative (n ¼ 9) and secretory (n ¼ 10) phases of the menstrual cycle. Samples from ovarian endometriomas (proliferative phase: n ¼ 9; secretory phase: n ¼ 10) were collected during surgery.
One part of each sample was taken for mRNA expression studies by real-time reverse transcriptase polymerase chain reaction (RT-PCR) and the other for immunohistochemical studies. The biopsy specimens were dated histopathologically to confirm the cycle phase of collected endometrial samples.
All women gave their oral and written informed consent prior to participating in the study. The study was approved by the Regional Ethics committees at the Karolinska Institutet, Stockholm, Sweden and the University of Florence, Italy.
RNA extraction
Tissues from endometrial samples and endometriomas were collected in RNAlater TM (Ambion, USA) and kept overnight (O/N) at 48C. RNAlater was then removed and samples were stored at 2708C until RNA extraction. Tissues were homogenized in a dismembranation apparatus (Retsch KG, Haan, Germany) and total RNA was extracted by TRIZOLw reagent (Invitrogen, Carlsbad, CA, USA). Two micrograms of RNA were treated with RQ1 RNase-free DNase (Promega Biotech AB, Stockholm, Sweden) according to the manufacturer's protocol. The DNase-treated RNA was reverse transcribed using the Superscript TM II RNase HReverse Transcriptase Kit (Invitrogen) with 10 mM dNTP, 250 ng pd(N)6 Random Hexamer primers (Amersham Biosciences, Buckinghamshire, UK), 40 U RNase inhibitor (Roche, Mannheim, Germany) and 200 U Superscript reverse transcriptase, according to manufacturers protocol. cDNA was stored at 2708C until use.
Real-time RT -PCR
DNA amplification was performed with real-time RT-PCR, using the Applied Biosystems 7300 Real-Time RT-PCR system (Applied Biosystems, Foster City, CA, USA). All samples were run in triplicate in Taqman Universal PCR Master Mix (Applied Biosystems) and in 96-well optical PCR plates. The housekeeping gene 18S was used as endogenous control in the same reaction. The following commercially available Taqman gene expression assays were used; ApoE: Hs00171168_m1, ITGB2: Hs00164957_m1, ITGB7: Hs01565750_m1, LAMC1: Hs00267056_m1, CD24: Hs02379687_s1, JAM-1: Hs00375889_m1 and 18S: 4319413E (Applied Biosystems). For each reaction 5 ml 1:10 diluted cDNA (20 ng total RNA), 12.5 ml Universal Master mix, 1.25 ml assay mix 18S, 1.25 ml assay mix and 5 ml sterile water was used. The real-time PCR reaction was performed according to standard manufacturer's protocol, as following; 508C × 2 min + 958C × 10 min, 40 (958C × 15 s + 608C × 1 min). The threshold cycles (CT), where an increase in reporter fluorescence above the baseline signal could first be detected, were determined. The mean CT value of 18S was used for normalization and was subtracted from the mean CT value of the respective gene, to obtain DCT values.
Immunohistochemistry
A small portion of each endometrial biopsy specimen was fixed in 4% formaldehyde and the endometrioma in 3% paraformaldehyde O/N at 48C, paraffin-embedded and cut into 5 mm sections for immunohistochemical analysis.
All immunohistochemical stainings were performed with the MACH 3 TM Mouse-Probe HRP-polymer kit or MACH 3 TM Rabbit-Probe HRP-polymer kit (Biocare Medical, CA, USA). Slides were preheated at 608C for 60 min before removal of paraffin in DIVA decloaker (Biocare Medical). Slides were then washed in Tris-buffered saline (Biocare Medical) and endogenase peroxidise activity was eliminated by Peroxidazed 1 (Biocare Medical). Non-specific bindings were blocked with Background Sniper (Biocare Medical). Slides were incubated with the primary antibody for 30 min for LAMC1 and CD24, and 1 h for ApoE, ITGB2, ITGB7 and JAM-1. Primary antibodies were diluted in Da Vinci Green Diluent (Biocare Medical) and used at following dilutions; mouse monoclonal anti-ApoE 1:250 (ab1906; Abcam, Cambridge, UK), monoclonal mouse anti-ITGB2 1:2000 (LS-B1849; LifeSpan Biosciences, Seattle, WA, USA), rabbit polyclonal anti-ITGB7 1:200 (11328-1-AP; Proteintech Group, Inc., Chicago, IL, USA), mouse monoclonal anti-Laminin B2 gamma 1 (LAMC1) 1:4 (ab54174; Abcam), mouse monoclonal anti-CD24 (Ab-2, Clone SN3b) 1:100 (MS-1279-P1; NeoMarkers, Fremont, CA, USA) and rabbit monoclonal anti-JAM-1 1:500 (ab52647; Abcam). Slides were incubated with first MACH 3 mouse-probe or MACH 3 rabbit-probe (Biocare Medical) and then M-polymer HRP or R-polymer HRP (Biocare Medical), followed by staining with Betazoid DAB (Biocare Medical). They were counterstained with Mayer's haematoxylin and dehydrated in increasing concentrations of ethanol and finally xylene and mounted with Pertex w (Histolab, Gothenburg, Sweden). Following negative isotype controls were used: Dako Universal Negative Control Mouse (N1698; Dako, Carpinteria, CA, USA) and ChromPure Rabbit IgG (011-000-003; Jackson Immunoresearch, West Grove, PA, USA). Negative controls, omitting the primary antibody, were also performed. Stainings were observed in a Zeiss Axiovert 200 M microscope (Zeiss, Göttingen, Germany) and images were captured with Qcapture, version 3.1.1. (QImagin, Surrey, BC, Canada).
Scoring of protein expression was performed according to intensity of staining and percentage of positive cells. The intensity of staining was graded as 0 ¼ no staining, 1 ¼ weak staining, 2 ¼ moderate staining and 3 ¼ strong staining. The percentage of stained cells was graded as following; 0 ¼ no staining, 1 ≤ 10%, 2 ¼ 11-50%, 3 ¼ 51 -80% and 4 ≥ 81%. The final score was calculated by multiplying the two scores. Scoring was done blindly and by two independent observers.
Statistical analysis
Comparisons between the independent groups were done with the Kruskal -Wallis test, followed by multiple comparisons with Dunn's correlation. A P-value of ,0.05 was considered to be statistically significant. All calculations were performed using GraphPad Prism 5, version 5.01 (GraphPad Software, Inc., CA, USA).
Results
Expression of ApoE in the endometrium and endometrioma mRNA expression of ApoE was seen in the endometrium from controls (HE) and endometriosis patients (EE), but also in endometriomas (EL) (Fig. 1A) . The ApoE expression within the menstrual cycle was similar; however, a significant difference was seen between HE and EE in both proliferative and secretory phase (P , 0.001, ,0.01).
ApoE protein expression in HE and EE was observed as cytoplasmic staining in stromal cells, in both proliferative ( Fig. 2A and B) and secretory phase ( Fig. 2D and E) . Weak staining was also observed in isolated areas of stromal matrix in the endometrium. Vessels were positive for ApoE, as seen in EL (Fig. 2C) . Also, ApoE was expressed by some cells, localized close to the epithelial cells of the capsule in EL, independent of cycle phase (Fig. 2C and F) . Immunohistochemical scoring showed no significant difference in either stromal or epithelial cells (Fig. 3A) between HE and EE in both cycle phases.
Expression of ITGB2 in the endometrium and endometrioma
Gene expression of ITGB2 (Fig. 1B) was found in HE and EE in both cycle phases. EL also expressed ITGB2 (Fig. 1B) . No significant difference was observed between the groups.
Some stromal cells showed membrane staining of ITGB2 in HE and EE in both proliferative and secretory phase, as shown in Fig. 2G , H, J and K. Almost no positive staining of ITGB2 was seen in the luminal and glandular epithelium. Expression of ITGB2 was found in a few stromal cells in the sub epithelial region of the EL, independent of menstrual cycle phase (Fig. 2I and L) . No statistical difference was observed in ITGB2 protein expression in stroma during the menstrual cycle, however, the HE epithelial cells (Fig 3B) had increased expression of ITBG2 in the secretory phase (P , 0.01).
Expression of ITGB7 in the endometrium and endometrioma ITGB7 mRNA expression was seen in HE, EE and EL (Fig. 1C) . No significant differences were observed between cycle phases or groups.
In HE and EE, ITGB7 protein expression was observed in the cytoplasm in some of the stromal cells, but also in the luminal and glandular epithelium, showing a mainly apical staining pattern in both phases of the menstrual cycle (Fig. 4A, B, D and E) . Vessels also showed positive staining for ITGB7 (data not shown). In EL, ITGB7 expression was found in some sub epithelial cells and in vessels (Fig. 4C and F) . Some old glands also expressed ITGB7 (data not shown). Both stromal and epithelial cells showed similar pattern of protein expression in HE and EE (Fig. 3C) .
Expression of LAMC1 in the endometrium and endometrioma mRNA expression of LAMC1 was observed in HE and EE from both cycle phases and in EL, as shown in Fig. 1D . The expression of LAMC1 was significantly different between HE and EE in the proliferative phase of the menstrual cycle.
Endometriosis invasion-related markers
Staining with the antibody against LAMC1 in the endometrium gave a cytoplasmic expression pattern in the luminal and glandular epithelium, with a stronger staining in the apical part of the epithelium, in both HE (Fig. 4G and J) and EE ( Fig. 4H and K) . Stromal cells also showed weak staining in the cytoplasm and vessels were positive for LAMC1 (Fig. 4J) . EL showed staining of LAMC1 in sub epithelial cells (Fig. 4I and L) , independent of cycle phase, and a weak staining in old glands (data not shown). Scoring of protein expression in stromal and epithelial cells gave no statistical difference during the menstrual cycle in the groups (Fig. 3D) .
Expression of CD24 in the endometrium and endometrioma
Gene expression of CD24 was seen in HE and EE in both phases of the menstrual cycle, and in EL (Fig. 1E) . No cyclical pattern was observed in the endometrium; however, a statistically significant difference was seen between EE and EL in the secretory phase (P , 0.001).
Immunostaining of CD24 in the endometrium, both from HE and EE was observed in the membranes of luminal and glandular epithelium, with a stronger staining in the apical borders of the epithelium Figure 1 mRNA expression of ApoE (A), ITGB2 (B), ITGB7 (C), LAMC1 (D), CD24 (E) and JAM-1 (F) studied by real-time RT-PCR. Significant increase in DCT was observed in ApoE between the endometrium from controls (HE) and endometriosis patients (EE) in the proliferative and secretory phases (A). LAMC1 expression was different in HE and EE in proliferative phase (D). The DCT values for CD24 were significantly higher in endometriomas (EL) compared with EE in secretory phase (E). DCT for JAM-1 was altered between HE and EE in both proliferative and secretory phases (F). *P , 0.05, **P , 0.01, ***P , 0.001.
( Fig. 5D and E) . Stromal cells were mostly negative for CD24. In EL, expression of CD24 was found at the apical borders of the epithelium in both cycle phases ( Fig. 5C and F) . Scoring of protein expression was similar in stromal cells, but in epithelial cells a statistical difference (P , 0.001) was found between proliferative and secretory phase in HE (Fig. 3E) .
Expression of JAM-1 in the endometrium and endometrioma
Expression of JAM-1 mRNA was found in HE, EE and EL (Fig. 1F) . Statistical difference was observed between HE and EE in both cycle phases (P , 0.05).
JAM-1 showed membrane expression in the luminal and glandular epithelium in HE and EE (Fig. 5G , H, J and K). Vessels were also positive for JAM-1 (Fig. 5J) . Expression was found in the epithelium of EL in the proliferative phase (Fig. 5I) . No staining was observed in the interior part of the EL (Fig. 5L) . Some vessels were also positive for JAM-1 (data not shown). Furthermore, no differences were seen in protein expression in stromal or epithelial (Fig. 5F ) cells between HE and EE.
Discussion
The role of the analysed proteins in the pathogenesis of endometriosis is not clear from the literature; however, it could be hypothesized that they play a role in the adhesion, attachment and invasion of endometrial cells. ApoE may have an important role in the initiation of endometriosis, as well as in the progression of the disease: it has been shown that ApoE contributes to the formation of foam cells and Figure 2 Immunohistochemical staining of ApoE (A -F) and ITGB2 (G-L). ApoE was observed in HE (A), EE (B) and EL (C) during the proliferative phase, as well as during the secretory phase as seen in HE (D), EE (E) and EL (F). Staining of ITGB2 was positive in the proliferative HE (G), EE (H) and EL (I) and also in the secretory HE (J), EE (K) and EL (L). HE, endometrium from healthy women; EE, endometrium from endometriosis patients; EL, endometrioma. Scale bar, 10 mm.
Endometriosis invasion-related markers increased ApoE production creates a self-propagating loop, exacerbating lesion progression (Neyen et al., 2009) . It has been reported that women with endometriosis have an unfavourable lipid profile with increased levels of low-density lipoproteins and ApoE plays an important role in lipoprotein metabolism and cellular lipid transport by interacting with specific cell surface receptors. In addition, ApoE has been identified as a marker of cell survival and proliferation (Chen et al., 2005) , which are important events during the establishment of endometriosis.
We also observed significant changes of the protein expression in epithelial cells for ITGB2 in the secretory phase between the endometrium from healthy controls and endometriosis patients. The attachment of the menstrual endometrium to the peritoneum may be mediated through integrins present in the menstrual endometrium (van der Linden et al., 1994; Koks et al., 2000) . It is also interesting to note that integrin-mediated endometrial adhesion is enhanced by TNF-a (Sillem et al., 1999) , an important cytokine involved in endometriosis (Halis and Arici, 2004 ). In addition, ITGB7 mediates migration of lymphocytes The expression of ITGB2 was significantly higher in the HE compared with the EE in secretory phase (B). A cyclic variation was seen for ITGB2 and CD24 in HE between the phases (E). HE, endometrium from healthy women; EE, endometrium from endometriosis patients. **P , 0.01, ***P , 0.001. towards the inflammation site, thus contributing to an increase in inflammatory cytokines, such as interleukins and TNF-a (Wagner et al., 1998) . This could be one of the mechanisms involved in the increase in inflammatory molecules seen in the peritoneal fluid in endometriosis (Halis and Arici, 2004) . Furthermore, it is known that in some specific cell types, steroid hormones influence the intracellular signals leading to cellular attachment, motility and differentiation by integrins (Juliano and Haskill, 1993; Giancotti and Ruoslahti, 1999) . There are reports that peritoneal fluid consists of various estrogen derivatives and this may mediate integrin signalling, leading to extracellular cell functions (Xu et al., 2008) . Since endometriosis is an estrogen-dependent disease, this correlation would be interesting to investigate further.
Moreover, we found altered gene expression of LAMC1 in the endometrium from endometriosis patients compared with the healthy endometrium in the proliferative phase. Laminin promotes adhesion and migration of monocytes (Pedraza et al., 2000) , which may contribute to the altered functions of the immune system in endometriosis patients. This may also explain the role of LAMC1 in endometriosis as it may promote the adhesion of the menstrual endometrium to the peritoneum during proliferative phase. Inagaki et al. (2003) have reported the association of anti-Laminin antibodies with infertility, especially when caused by endometriosis. The same group has also shown that there is an expression of Laminin mRNA in endometriotic lesions. Expression of Laminin has been found in the endometrium and endometriosis in glands and stroma (Beliard et al., 1997; Harrington, et al., 1999) , however, the type of Laminin investigated was unclear. Our result support previous results of LAMC1 expression in the endometrium and endometrioma. Protein expression of CD24 and JAM-1 Figure 4 Immunolocalization of ITGB7 (A-F) and LAMC1 (G-L). During proliferative phase ITGB7 was present in HE (A), EE (B) and EL (C).
Also, protein expression of ITGB7 was seen in HE (D), EE (E) and EL (F) during secretory phase. Staining of LAMC1 was shown in proliferative HE (G), EE (H) and EL (I) and in secretory HE (J), EE (K) and EL (L). HE, endometrium from healthy women; EE, endometrium from endometriosis patients; EL, endometrioma. Scale bar, 10 mm.
Endometriosis invasion-related markers in the endometrium has also been seen in previous studies. Our findings support earlier reports of membrane as well as cytoplasmic expression of CD24 in endometrial glands (Kim et al., 2009) . Also, our results regarding JAM-1, which is localized at tight junctions at intracellular borders (Aurrand-Lions et al., 2001; Ebnet et al., 2004) , corroborates with the finding of Koshiba et al. (2009) , where they showed that the expression of JAM-1 is cytoplasmic as well as membrane bound in endometrial glandular epithelium, independently of the stage of the menstrual cycle (Koshiba et al., 2009) . Aberrant expression of JAM-1 and CD24 may lead to changed adhesive properties of endometrial cells, allowing them to adhere to ectopic places. In addition, CD24 expression was reported to be significantly enhanced in the hyperplastic endometrium with an inverse correlation to the expression of estrogen and progesterone receptor (Kim et al., 2009) , suggesting a hormonal regulation of the protein. This is in line with our observations of a cyclic regulation of CD24 in the control endometrium. It is interesting to note that the level of CD24 in endometriosis patients is not changed during different phases of the menstrual cycle when compared with the control. This phenomenon may contribute to the derailment of endometrial receptivity observed among endometriosis patients (Brosens et al., 2012) . CD24 showed a cyclic regulation in a healthy endometrium and its expression in endometriosis patients indicating a trend towards a cyclical pattern, however, this was not statistically significant. The differences between gene and protein expression could be explained by post-transcriptional modifications between mRNA, mature protein and protein degradation, a phenomenon which has been discussed previously (Greenbaum et al., 2003) . Another reason for this observation could be that the mRNA analysis was performed on the whole endometrium, while protein expression was analysed on either stromal or epithelial cells alone from a couple of sections by immunohistochemistry. Tissue distribution of molecules may vary and biopsy specimens from individuals may have different ratios of stromal/epithelial cells.
Recent epidemiological studies show that women with endometriosis have an increased risk of ovarian cancer (Melin et al., 2006) . Some of the genes investigated in this study are also associated with malignancy. It is possible that abnormal expression of adhesion molecules, such as cadherins and integrins, could have a central role in the invasion and spread of endometriotic cells (Starzinski-Powitz et al., 1999) . Studies have shown the differential expression of ApoE, CD24 and JAM-1 in both ovarian and endometrial carcinomas Chen et al., 2005; Kim et al., 2009; Koshiba et al., 2009) . Furthermore, C-16, a peptide derived from LAMC1, had been shown to have metastasis-promoting activities, such as enhancement of migration and metastasis formation of melanoma (Kuratomi et al., 2002) . Thus, it would be interesting to further investigate the role of the Figure 5 Protein expression of CD24 (A -F) and JAM-1 (G -L). CD24 staining was observed in proliferative HE (A), EE (B) and EL (C) and in secretory HE (D), EE (E) and EL (F). Protein expression of JAM-1 was seen in HE (G), EE (H) and EL (I) during proliferative phase and in HE (J), EE (K) and EL (L) during secretory phase. HE, endometrium from healthy women; EE, endometrium from endometriosis patients; EL, endometrioma. Scale bar, 50 mm. molecules studied here in the development of gynaecological cancers.
This study is limited to investigate the expression of cell adhesion, attachment and invasion markers, as the aim of the study was to see the presence of relevant molecular markers in the healthy endometrium, and compare it with that in women with endometriosis. It has been shown earlier that the interaction between endometrial tissue, present in the menstrual flow and the peritoneum, has an important role in the aetiology of endometriosis (Witz et al., 1999) . Even though we do not have a clear picture of the peritoneal fluid estrogen level and its influence on the molecules studied, there are reports of a large number of estrogen metabolites which are present in the peritoneal cavity of women (Xu et al., 2008) . Estrogen receptors are present in the endometrioma and endometriotic lesions (Nisolle et al., 1994) . The effect of estrogen on these molecular factors and their properties of adhesion, attachment and invasion need to be investigated in further studies. In this study, out of six molecules studied, having involved in attachment, adhesion or invasion namely, ApoE, ITGB2, ITGB7, LAMC1, CD24 and JAM-1, only the expression of LAMC1 was altered in the eutopic endometrium of endometriosis patients compared with healthy women. Thus, it also stresses the importance to explore the theory of invagination or metaplasia.
In summary, this study reports for the first time the expression of ApoE, ITGB2, ITGB7, LAMC1, CD24 and JAM-1 in endometriomas. Furthermore, to our knowledge, the expression of ApoE, ITGB2, ITGB7 and LAMC1 has not previously been reported in the endometrium. We found significant differences in the mRNA expression of ApoE and JAM-1 between the healthy endometrium and endometriosis patients in both the proliferative and secretory phases. The mRNA expression of LAMC1 was significant different in the healthy proliferative endometrium compared with proliferative endometrium from endometriosis patients. Also, the mRNA expression was altered between the endometrium from endometriosis patients and endometriomas in secretory phase. Furthermore, we found a cyclic regulation of CD24 protein expression in epithelial cells in the healthy endometrium and a difference in protein expression of ITGB2 in epithelial cells between the endometrium from healthy controls and endometriosis patients in the secretory phase. This study provides new information about molecules involved in adhesion, attachment and invasion in the healthy endometrium, and in the endometrium from endometriosis patients and endometriomas. Thus the results support the possibility that these factors could be involved in the aetiology of endometriosis.
